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OSCC was generally a ‘wait-and-see’ or observation (OBS) 
policy, unless the neck was being opened for other reasons 
such as better access to the primary tumor, reconstruction 
requirements, or delaying neck dissection until cervical me-
tastases was clinically evident.
The incidence of occult regional lymph node metastasis 
of OSCC varies from 6% to 46%, according to previous re-
ports1. Once regional metastases have occurred, the 5-year 
survival rate for patients with oral cancer decreases by one-
half relative to that of patients with early-stage disease2,3. In 
view of the high incidence of nodal recurrence of the ob-
served neck, prophylactic neck dissection has been advocated 
as a routine management protocol of N0 neck4.
The results of the few prospective randomized studies and 
a retrospective study on the benefit of prophylactic neck 
treatment have been inconclusive. The studies failed to find 
statistically significant differences in prognoses between the 
groups of patients under OBS without initial neck dissection 
I. Introduction
The initial management of the neck in early oral squamous 
cell carcinoma (OSCC) with clinically negative neck nodes 
(clinical T stage [cT] 1 or 2 and clinical N stage [cN] 0) re-
mains a controversy. Before the 1990s, the traditional policy 
for management of the clinically negative neck in early 
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Objectives: To evaluate the results of elective neck dissection versus those of observation in the treatment of early stage oral squamous cell carcinoma 
and to identify factors related to recurrence and survival.
Materials and Methods: This was a retrospective study of 52 patients who underwent elective neck dissection and 27 who did not receive neck dis-
section.
Results: In survival analyses, elective neck dissection showed a benefit in overall recurrence (P=0.027), especially in stage I patients (P=0.024). With 
regard to survival, the benefit was statistically insignificant (P=0.990). In multivariable analysis, overall recurrence was independently related to poor 
histologic grade (odds ratio [OR]=9.65, P=0.006), and cancer-specific death was independently related to advanced age (OR=6.3, P=0.022), higher 
clinical T stage (OR=15.2, P=0.01), and poorly differentiated histologic grade (OR=6.6, P=0.025).
Conclusion: Though there was lower recurrence in the elective neck dissection group, there were no statistically significant results on survival. The 
characteristics of the tumor itself, such as clinical T stage and poor histologic grade, may be more important in cancer-specific survival.
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Ethical Review Board of Yonsei University Dental Hospital 
Institutional Review Board (IRB No. 2-2014-0032). Patients 
with recurred tumor, second primary tumor, metastatic tu-
mor, and patients who underwent salvage surgery were ex-
cluded. Patients who had clinically T3 or T4 tumor were also 
excluded. Patients with positive neck nodes on physical exam 
or imaging studies, including computed tomography (CT), 
magnetic resonance imaging, positron emission tomography 
(PET), PET-CT, and ultrasonography, were excluded. After 
the selection process, 79 patients were suitable for analysis. 
Among them, 52 patients underwent END and 27 patients did 
not receive neck dissection and underwent OBS only.
Following the policy of most institutions, OBS was ap-
plied when there was no evidence of neck node metastasis, 
and those groups initially managed with neck dissection5-7.
The aim of this study was to retrospectively review and 
compare the outcomes between patients under OBS and 
patients who underwent elective neck dissection (END) at 
initial surgery and to identify factors that affect locoregional 
control and survival.
II. Materials and Methods
This retrospective study included 215 OSCC patients who 
underwent surgical treatment at Department of Oral and 
Maxillofacial Surgery, Yonsei University Dental Hospital 
(Seoul, Korea) from 1990 to 2012, based on a screening of 
medical records. This study was approved by the regional 
Table 1. Characteristics of the study population
Variable OBS END Total
No. of patients (%)
Mean age (yr) 
Mean observation period (mo)
Sex
   Female
   Male
Smoking status1
   Nonsmokers
   Former smokers
   Current smokers
Site
   Tongue
   Floor of mouth
   Retromolar trigone
   Mandible  alveolar gingiva
   Lower lip
   Buccal cheek
cT
   cT1
   cT2
Histologic grade
   WD
   MD
   PD
Cancer-specific death
   Censored data2
   Cancer-specific death
Type of recurrence
   No recurrence
   Local recurrence
   Regional recurrence
   Distant recurrence
27 (34.2)
57.2 (27-83)
98.3 (13.5-285.6)
 
10 (37.0)
17 (63.0)
 
19 (70.4)
4 (14.8)
4 (14.8)
 
19 (70.4)
1 (3.7)
1 (3.7)
1 (3.7)
1 (3.7)
4 (14.8)
 
17 (63.0)
10 (37.0)
 
10 (37.0)
14 (51.9)
3 (11.1)
 
24 (88.9)
3 (11.1)
 
12 (44.4)
9 (33.3)
3 (11.1)
3 (11.1)
52 (65.8)
56.2 (23-86)
81.7 (1.4-216.8)
 
20 (38.5)
32 (61.5)
 
30 (57.7)
9 (17.3)
13 (25.0)
 
27 (51.9)
7 (13.5)
4 (7.7)
5 (9.6)
0 (0.0)
9 (17.3)
 
20 (38.5)
32 (61.5)
 
16 (30.8)
28 (53.8)
8 (15.4)
 
44 (84.6)
8 (15.4)
 
39 (75.0)
4 (7.7)
3 (5.8)
6 (11.5)
79 (100)
56.5 (23-86)
87.3 (1.4-285.6)
 
30 (38.0)
49 (62.0)
 
49 (62.0)
13 (16.5)
17 (21.5)
 
46 (58.2)
8 (10.1)
5 (6.3)
6 (7.6)
1 (1.3)
13 (16.5)
 
37 (46.8)
42 (53.2)
 
26 (32.9)
42 (53.2)
11 (13.9)
 
68 (86.1)
11 (13.9)
 
51 (64.6)
13 (16.5)
6 (7.6)
9 (11.4)
(OBS: observation group, END: elective neck dissection group, cT: clinical T stage, WD: well differentiated, MD: moderately differentiated, PD: 
poorly differentiated)
1Nonsmokers: those who had never smoked or had smoked <100 cigarettes in their lifetime; Former smokers: those who had smoked in the past but 
had stopped smoking; Current smokers: those who are smoking currently and had smoked ≥100 cigarettes.
2Censored data refers to those subjects who were alive until the last follow up, plus those whose deaths were not related to oral squamous cell 
carcinoma or its complications.
Values are presented as number (%) or number (range).
The sum of the percentages does not equal 100% because of rounding.
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tients (78.8%) underwent ipsilateral selective neck dissection 
(SND). Six patients (11.5%) underwent bilateral SND, and 5 
patients (9.6%) underwent modified radical neck dissection. 
3. Survival analyses
The END group showed a statistically significant benefit in 
disease-free survival (P=0.027; Fig. 1), especially in stage I 
patients (P=0.024).(Fig. 2) However, there was no statistical-
ly significant difference in regional recurrence-free survival 
or cancer-specific survival between OBS and END groups.
(Fig. 3, 4)
4. Occult metastasis
Occult cervical nodal metastases were found in 13 cases 
(13/79, 16.5%), including neck recurrence in 3 cases of the 
OBS group (3/27, 11.1%) and pathologically positive metas-
tases in 10 cases of the END group (10/52, 19.2%). In uni-
variable analysis, occult metastasis was related to higher odds 
of cancer-specific death (odds ratio [OR]=6.25, P<0.01).
5. Factors of overall recurrence
To determine the factors related to overall recurrence, we 
performed univariable and multivariable analyses. In uni-
variable analyses, the END group was correlated with lower 
overall recurrence (OR=0.27, P=0.006).(Table 2) Cancer-spe-
cific death was related to higher odds of overall recurrence 
and END was applied to patients with suspicion of neck node 
metastasis despite negative results.
In the OBS group, occult cervical metastasis was defined 
as a neck recurrence during follow-up, without failure at the 
primary site8,9. Cervical metastases in patients with recur-
rent primary tumor were not considered occult metastases 
because the nodal spread may have occurred after the initial 
treatment8,9. In the END group, occult disease was defined as 
the presence of microscopic disease on the histopathologic 
examination of neck dissection specimens8,9.
Survival curves were plotted using the Kaplan-Meier 
method and compared using the log-rank test. Chi-squared 
test or Fisher exact test was used for categorical data analysis. 
Univariable analyses were performed to find factors affecting 
recurrence. For multivariable analyses to find independently 
related factors of recurrence and survival, the Cox propor-
tional hazard model was used. Differences were considered 
significant for P-value <0.05. All statistical analyses were 
performed with PASW Statistics software version 18.0 (IBM 
Co., Armonk, NY, USA).
III. Results
1. Characteristics of the study population
The patients were divided into two groups: OBS (n=27, 
34.2%) and END (n=52, 65.8%). The median age of the 
entire group was 59 years. The OBS period varied from 1.4 
months to 285.6 months with a mean of 87.3 months. Re-
garding the site of primary lesion, 46 (58.2%) were from 
tongue, 13 (16.5%) from buccal cheek, 8 (10.1%) from floor 
of mouth, 6 (7.6%) from mandibular alveolar gingiva, 5 
(6.3%) from retromolar trigone, and 1 (1.3%) was from max-
illary alveolar gingiva. The stages were cT1 and cT2 in 17 
patients (63.0%) and 10 patients (37.0%) in the OBS group, 
respectively, and 20 patients (38.5%) and 32 patients (61.5%) 
in the END group. In total, there were 37 patients (46.8%) 
with cT1 stage and 42 patients (53.2%) with cT2 stage. The 
characteristics of the study population are shown in Table 1.
2. Characteristics of nodal metastasis
Characteristics of nodal metastasis were investigated in 
the END group. Forty-two cases (42/52, 80.8%) were patho-
logically confirmed as negative for neck node metastasis 
(pN0). Among the remaining 10 cases (10/52, 19.2%), 8 
(15.4%) were pN1, and 2 (3.8%) were pN2. Forty-one pa-
0 50 100 150 200 250
80
60
40
20
0
P
ro
p
o
rt
io
n
s
u
rv
iv
in
g
(%
)
Time (mo)
300
100 OBS
END
P=0.027
Disease free survival
Fig. 1. Disease-free survival. There was a statistically significant 
difference between observation (OBS) and elective neck dissec-
tion (END) groups (P=0.027).
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IV. Discussion
A therapeutic neck dissection is obviously necessary when 
clinically invaded nodes are present10. The presence of re-
gional neck metastases is widely accepted as a major determi-
nant of prognosis in patients with OSCC11,12. If the probabil-
ity of neck metastases is high, a neck dissection will decrease 
the risk of regional recurrence. However, if the probability 
of neck metastases is low, neck dissection constitutes over-
treatment, where the morbidity of the neck procedure only 
decreases quality of life while increasing functional deficits. 
(OR=11.61, P<0.01).(Table 2) In multivariable analysis, poor 
histologic grade was independently related to overall recur-
rence (OR=9.65, P<0.01).(Table 3)
6. Factors of cancer-specific death
In a multivariable analysis, advanced age (OR=6.3, 
P=0.022), higher clinical T stage (OR=15.2, P=0.01), and 
poorly differentiated histologic grade (OR=6.6, P=0.025) 
were independently related to cancer-specific death.(Table 4)
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Fig. 2. Disease-free survival in stage I and II patients. In stage I patients, there was a significant difference between observation (OBS) and 
elective neck dissection (END) groups (stage I, P=0.024; stage II, P=0.373). Statistical analysis by Kaplan-Meier survival estimates and log-
rank test.
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Fig. 3. Regional recurrence-free survival. No significant difference 
between observation (OBS) and elective neck dissection (END) 
groups (P=0.990). Statistical analysis by Kaplan-Meier survival es-
timates and log-rank test.
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Fig. 4. Cancer-specific survival. No significant difference between 
observation (OBS) and elective neck dissection (END) groups 
(P=0.990). Statistical analysis by Kaplan-Meier survival estimates 
and log-rank test.
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common site of recurrence, seem congruent with results from 
previous studies9.
An interesting result of our study is that the END group 
was related to lower recurrence, but did not seem related to 
better survival. Of course, we should carefully interpret these 
results since this study was a retrospective analysis and not a 
double-blind prospective randomized control trial, so a selec-
tion bias (i.e., predilection of END for advanced T stages) 
may have influenced the results. Most studies have focused 
on the rate of occult metastasis and related factors to demon-
strate the necessity of END. Our results tentatively suggest 
that END may lower the rate of recurrence, but not necessar-
ily improve survival, and that the characteristics of the tumor 
itself, such as clinical T stage and poor histologic grade, may 
be important for survival. These results may be helpful when 
determining the necessity of END for early stage OSCC.
Previous studies have suggested other factors that influence 
final outcome and survival of cancer treatment. Eicher et al.15 
While the problem could be solved if it were possible to pre-
dict the risk of neck metastases, such prediction has been dif-
ficult to introduce and apply in clinical practice. Finally, there 
is little published guidance about management of the N0 neck 
in OSCC13.
Patients with cT1N0 and cT2N0 OSCC have been reported 
to have occult metastases in 13% to 33% and 37% to 53% of 
cases, respectively, at the time of diagnosis14. In this study, 
the overall occult cervical nodal metastatic rate was 16.5% 
(13/79). The rates for cT1N0 and cT2N0 in this study were 
8.1% (3/37) and 23.8% (10/42), respectively. Though the 
occult metastasis rate is relatively low in our study, the ten-
dency toward comparably higher incidence of occult metasta-
sis in T2 compared to T1, as well as ipsilateral neck being the 
Table 2. Univariable analysis of overall recurrence 
Variable
Crude 
population
OR (95% CI) P-value
Sex
   Female
   Male
Age 
   < 59 yr1
   ≥59 yr
OBS vs END
   OBS
   END
Smoking status
   Nonsmokers
   Smokers2
Site of the primary lesion
   Other than tongue
   Tongue
Clinical T stage
   cT1
   cT2
Histologic grade
   Other than PD3
   Poorly differentiated
Deaths
   Censored data4
   Cancer-specific death
 
10/30 (33.3)
18/49 (36.7)
 
13/39 (33.3)
15/40 (37.5)
 
15/27 (55.6)
13/52 (25.0)
 
15/49 (30.6)
13/30 (43.3)
 
12/33 (36.4)
16/46 (34.8)
 
14/37 (37.8)
14/42 (33.3)
 
23/68 (33.8)
5/11 (45.5)
 
19/68 (27.9)
9/11 (81.8)
 
1.0 (ref)
1.16 (0.45-3.02)
 
1.0 (ref)
1.20 (0.48-3.02)
 
1.0 (ref)
0.27 (0.10-0.71)
 
1.0 (ref)
1.73 (0.68-4.45)
 
1.0 (ref)
0.93 (0.37-2.37)
 
1.0 (ref)
0.82 (0.33-2.07)
 
1.0 (ref)
1.63 (0.45-8.52)
 
1.0 (ref)
11.61 (2.29-58.71)
 
 
0.477
 
 
0.173 
 
 
<0.01*
 
 
0.100 
 
 
0.186 
 
 
0.171 
 
 
0.196 
 
 
<0.01*
(OBS: observation group, END: elective neck dissection group, 
cT: clinical T stage, PD: poorly differentiated, OR: odds ratio, CI: 
confidence interval, ref: reference)
*P<0.05.
1Median age of the subjects was 59 years.
2Smokers: includes former smokers for binary analyses.
3Other than PD: includes well-differentiated, moderately differentiated, 
and poorly differentiated types. There were no undifferentiated types 
among the subjects.
4Censored data refers to the subjects who were alive until the last 
follow up, plus the death of the subjects not related to oral squamous 
cell carcinoma or its complications.
Statistical analysis by chi-square test and Fischer’s exact test.
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Table 4. Multivariable analysis of cancer-specific death 
Variable Crude population OR (95% CI) P-value
Age
   < 59 yr1
   ≥59 yr
Clinical T stage
   cT1
   cT2
Histologic grade2
   WD
   MD
   PD
 
3/39 (7.7)
8/40 (20.0)
 
1/37 (2.7)
10/42 (23.8)
 
2/26 (7.7)
4/42 (9.5)
5/11 (45.5)
 
1.0 (ref)
5.0 (1.83-13.73)
 
1.0 (ref)
3.4 (1.36-8.47)
 
1.0 (ref)
1.85 (0.61-5.57)
5.48 (1.54-19.51)
 
 
0.002* 
 
 
0.009*
 
 
0.274 
0.009* 
(cT: clinical T stage, WD: well differentiated, MD: moderately 
differentiated, PD: poorly differentiated, OR: odds ratio, CI: 
confidence interval, ref: reference)
*P<0.05.
1Median age of the subjects was 59 years.
2There was no undifferentiated type among the subjects.
Statistical analysis by Cox proportional hazard model.
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Table 3. Multivariable analysis of overall recurrence
Histologic grade Crude population OR (95% CI) P-value
WD
MD
PD
8/26 (30.8)
15/42 (35.7)
5/11 (45.5)
1.0 (ref)
1.50 (0.61-3.71)
9.65 (2.30-40.60)
 
0.378
0.006*
(WD: well differentiated, MD: moderately differentiated, PD: poorly 
differentiated, OR: odds ratio, CI: confidence interval, ref: reference)
*P<0.05.
Statistical analysis by Cox proportional hazard model.
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